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(57) Abstract 

A method of retrieving a ligahd 
compound for biopolyroers from & 
three-dimensional structure database which 
comprises (i) the first step of preparing 
the hydrogen bondability category number, 
information for calculating molecular force 
fields and information for preparing con- 
formations as regards the three-dimensional 
coordinates of at least two trial compounds, 
(ii) the second step of preparing the 
physicochemical information about the 
ligand-binding region and dummy atoms 
from the three-dimensional coordinates 
of a biopolymer, (iii) the third step of 
docking the biopolymer with one of the trial 
compounds while changing the conformation 
of the trial compound while changing the 
conformation of the trial coumpound to 
prepare a composite structure, estimating the 
interaction between the biopolymer and the 
trial coumpound for effecting optimization, * ' 

and repeating these procedures to search for 
the most stable structure of the composite, > . 

(iv) the fourth step of making a judgment on 
whether or not the trial compound should be 
chosen as candidate for the hgand compound 
on the basis of the value of the energy of 
interaction between the biopolymer and the % 
trial compound in the most stable composite 
structure searched in the third step, and (v) 
the fifth step of repeating the procedures of both the third and forth steps as regards all the trial compounds. 
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Acta Cryst. , A32, 1976. p. 922; Kabsh. W. . Acta Cryst. , A34. 1978. p. 827) 

z&ia-rz cs 2 3) o &WM&*tnmt&to<D*mi&&n&&£<o&*ffitt 

Sfpffljn^;u^-E inter 14. ^mb^ c t 3 ©#^kJCS^>i£^H^7nf&^*© 
>x^-7-;U^ffli:^ffii^^-G vdw Ck) SCf#«ffi2flPffl 
jEL^;Wir-G elc (k) £ffl^T. JBTFosS; Q k ii^k ©mW£Sir) 

Einter=I{Gvdw(k) +Gelc(k).q K } 
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^oTimt-SCi^-C^ie mz-li, E intra (iAMBER4.0^©^$n/c^J 

m&m^x^ £it®^ ca;** v n tefcuns^^ir-^o©^©^*^?* 

tt4Abnt05) ^^L> A ij tB ij ttttfT-ffc'fr««"?- t t 1 0 j #i© 

j^©m^*^©#K:#LTl£££tt^£&£^U R^te i #@<t j 
-?fig©SgS££^U q i liSstfrfk^*© i iSO^OSf*^^^ ttttfl 

Eintra= Z Z V n / 2 { 1 + COS (n<D" Y )> 
Oihedrals n 

+ Z CAij/Rij 12 - Bij/Rij 6 ) + Z(Qi Qj/cRij) 
i<i «<i 

^liij^itnfo^i^mb^oee^^i^^-rs (S24) 0 _tia©i* 

^-©fOri^^S lOO^fc <9 10kcal/mol £l±.± ti o /cBSM£Bfc*-f * - <fc 

*L^ 0 *©&, s 2 4 TKt**ntt^o^EM*wr*ttmk'& ! &©7K*^ 
\3L&ft<ommz&m4t-r z (S2 5) 0 #i£&ag<kfr#*^i*mk^©7K^ 

E total = E inter +E intra + Whb * Nhb \ Chb 

CsS*. E inter S0CE intra 'ifiNE© £fc t> Tfc 0 , Whb Jifi*. Nhb J*7K#&i 
^Ojg[, StfChb I* 2.5 kcal 

/mol) ^r^f] A>bSiH^tl5ix^;^-E total *<*/hi<£ * J: 9 IC. Powell 
j£ (Press. W. H. , Flannery, B. P. . Teukolsky. S. A. , Vitterling, f . T. . 
Numerical Recipes in C. ' Cambridge University Press, Cambridge, 1989)^£ 
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L fz A D A MtemEJkjtr - * X iz AtJ £ tlX c * 5 ife^ HI Steele ft -o X HJ 

^$-^T^:mi:^oBeM^iiii^fi)c$ii- (S2 6) . ^L^saM^Kjem© 

S 2 7-S 2 9©X-r .y^^iglOiS^,, m^WtCli. 2L&mfr*ttm<£&®± 
©^P^flSfeffli*;^-. Stf^^^©^^*^-*)^ L 

(S2 7) . s 2 1 x%^txfz^m^-s.^m^^^^- t^n^^^^f- 
(S2 9) . s 2 9 jtoxt v -fx^^tifz^wm^-umt^om^w 

mM<D^^jV^-^%^ LX&^*j\s¥-*<&;\\x&Z& ! £7£<Dm£Wffim*M 
1R-?Z (S 3 0) o 

fr^mffi^r?m^*Ji<¥-Rzffr^-fox.z>ju#-it s 2 3 tmuom : &x%\& 

X£Z (tztzL, S 2 3T'(i|^^f^b^^07X^^tt^^^-Ot^T©^t^-# 

£*r?a<. s 2 7 T{i^^f{^:^53■^ l ^{cot^Tft^^^f o £ 

fc. ±i£©i*7l'4 ; --©fn©±P.g1S<£: Itli, fr^-S. 100£>«10kcal/mol 

mb^^)©«ttBB^^t»nS„ t*mfc^3#^©*£i£©^iStthtS 2 507f 
«y ^"<!:^1i©^T^-5 C tfrXZ Z> (tztzb^ S 2 5 X fifiSmfc^^ ©7k 
??f^1£^#©#i£©*j&;Sfc£^a< N S 2 9T««firfl:^ft^Wifti: 

□ (PCT H^§^ WO93/20525; Yamada, M. and Itai. A., Chem. 

Pharm. Bull., 41, 1993, p. 1200; Yamada, M. and Itai. A., Chem. Pharm. 
Bull., 41. 1993, p. 1203; Yamada Mizutani, M. , Tomioka. N. . and Itai. A.. 

J. Hoi. Biol., 243, 1994, pp. 310-326)£ffll^T*T-? - £&X% £ 0 

s 3 ox&*ntz&&j£o&&#mmiz&vz&fc^fr^±Uft4t&®tofr 

^ © Wl is ¥ © mm of^t^SlMii^o^cS^^^ t£&.?rit^%d £ V # > 

h'mmt&nat LxmiR-fzfr : gfr£mj£-t-z> (S3D e ^mm^m^* 
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^^-^7 >^;U7-7l/XffiSf£/B£©fn*<#^gl 0 0*>7tf3- 2kcal 
/mol JKTOtttT-fb^^* U K«*Wb'&4&& LT«JR-r* U\, 

-r-cTO^mk^^^L^^g^^-^J^L (S3 2) > -t^toi* 
^fb^ £ SIR LT I >^§£-j;:teS 1 OO^ry/CM^TS 10-S31O 

s 3 1 T^tR^n/,: y # > K«»ft#«©«t»fr6j:i)fatt y #> vmmt& 

VS^co&O&fr&fr? (S33)„ CO&OjA^Kft&oTs y if > KIRHHfc* 

'fb^o^^i^wu^-oii. Tk^M^iK, Stf5t®tt$g) ©y x b^-m^u 

*;P4^-<»:7 7 >7 r ;U'7-;UXffi2fpffiOfD^^Si 00*/;*) - 8kcal/mol 
^S*^ #J;Uf 2 0f@J^_L. L < <i 2 0 ~ 4 0 <l©$SB£rl£^-r £ Z tfrT' 

*r*t*«*Aau*:s^ u,mt^<on^mm.\zr>^x s 1 3~s 2 5£t©x 
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KfiffiSn* (JiR:fri££Pre-Pruning j£ : P Pifei^A*^*** S) • PPSli> 
®O&fcm&Kis^Xk^&T&Zt^?fo&izmr}^T^Z> 0 C©P Pj££ 
< S&S*-^*. £ c 1 1 £ < fil*i^ia*^«jcS'*S-r 5:i a^fgTfc So 

S?h KnliMf (J^T. TDHFRJ iffi-T. ) 0«lilT> 7 
of^f-^<^x>MJ-4 DFRj^t>A#T£S;*;H§M£>DHFR-> 

m-NADP + (DE.7tm&fc<D%ii , B mmizm~3£, us?- n a d p + ^ois^i 

-a LT ft IC # I * 2 fll <D 7kft+£lft(0£: X <D frft* it , «f 12 © ZLtcH 

^©H^M^^t>^*L^o EfciLtt^ofc: 2<i©zK£- ; F-© 9 5©— 
DHFRCD2 lft© h 'J ^ h 7 7 2 6 ft© T 5 ¥ >MlZ^ ffc© — 

1 1 4ft©a^r •> >&LF 1 1 6ft© h >lZ7km&& LTl^, 

^fc^Of-^^-ZtLT^ ft 110, 000<@©#^©-r- *£-i-t?The 
Available Chemicals Directory (ACD-3D „ MDL fct) £ffl^N ±f£i= 
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>r^{j"C«|fiJc$nTi^^. H. C. N, (K Pis&V^v? >£(H©7G 

*fc^fcio.oi7ffl©#^*jswr#*£u TK^^o^is afT-^-r^#^ * 

-r^U IBTT-fcffiN &Vjfe^EIIE©*^ (12 0° ©U&&T 

ONE) O#44^o/:, 'J # > K*»^ttt LTSKt I*. Utt 

SlttiS^ (UlSt) <i:Offii:fPffliTWU^-©fit*<^m 1 0 0 0 - 7Kcal 

«fc e« . a«^>iflMjT * a r t mm t ©&<g-tt&&4ft&fr *> mm $ 

n-s^^-^-To -tit*© v v^yy^Tfrtftzt, ■fc : m&&ftw*ti^m.-& 
^n±©jpjffl^rt6tt 
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it 3c © ig m 

aii) ^ i jLm^mMLtzu.^<t^coE.^mm^M-r ^yhm^^tf v _ 
it* fcm&?±&ift<t-&<®£ y -extent fcomm&ftf&L, £ 

(iv) m 3 nm-cmm l tz^^^mm: ic *> # * t KfT-fc-a-tt t © *s 

(v) ir^T©iiSmt:£*co^Tts 3 infc «t s& 4 xes-gi o ig-r* 5 II 

2 . ±|£|g 3 lii^TOIi : 

(1) <D7km&&&^m&(n7kmi&&<Dtt^tte 9*#3^nigC^©ft: 

£We3 © ^ti # t/^m^i © tk^^14$p^ © ee& * b# ic it 
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e iz Wcm LtzVi- t K^t^t o £B#l?tit * o TK^^^-te^ t- n t cd 

*f ft tr |ffl^-r s c t \z «k *> „ - ^mk^^ri cd WfU 

£w<ne) vwmt^m cd ufi-mm © £ d k m^-r * n b ; 

(3) jLmb-cn>htitz7^m^m^tmmizm^^x, mtz^u^t^^m^m 

XHc ; 

(4) iic -e&&ztitz7m&&®L^7- am**^tsm.G~e. sctct«#$ 
^^^m^^^^m^tonjt^^^^mizmm'rzz tizj^o. 

E©*#fe-frtt^-f DlR^WoffiJtt^Jttt-rsc: tick *)s tftH^-^b 
^^©^fg^vK#^^&^^mb^cD7K^^^©g2^^^^pJrft 

(6) XgeT»&ttfc7K*tt^*teC£Effi«IC ^mfc^^CDTK^^tt^^ n 

&*(omm&izm:£&z.z> z t\z& o . u K^oig^^it 

st^cDtEfflm i sciatscD^o 
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4. ±IS^3X§*<J^T©Xg : 

(3) Iib^lbtl/c^f^i^^boo, -^il^mb^^CDTK 

(4) lie TI^*$n/ < £^o/cBS^{C > ^mb-^^^CDTK^-^tt^^- 
lid ; 

(5) xgd-ef#£n/^£#flti£*^ ^mk^^cDTK^^tt^cD^rtJi 

(6) XgeT^^n/cH^f*«l3t«{C. Kmb^©^7X^^tt^cDie^^% 
^^■trlf ^coiEffi^ l ^iciatSccD^o 

5. f&^CDfgfflm 1 ^^l>L^4^CD^-rtl^ 1 ^©;£i££ffl^Ttfc9f?£n/c£ 

6. i*mfc^©H&7tJ^©tffg£^fr^-*'<-*-c& o Winter® <D 
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